Can insulin resistance be reversed by insulin therapy?
Insulin resistance (IR) is a state of decreased tissue sensitivity to insulin, which commonly exists in patients with metabolic syndrome and diabetes, and leads to compensatory hyperinsulinemia to maintain normoglycemia. It is characterized by pathway-specific inhibition of the PI3K/Akt signaling, which concerns the positive actions of insulin including glucose and lipid metabolism, while other pathways including the Ras/MAPK pathway, which accounts for the negative actions of insulin such as stimulation of smooth muscle proliferation and secretion of endothelin-1, stay unaffected. Thus it was concerned that insulin therapy may exacerbate the negative effects of insulin in IR states. However, treatment of diabetes with insulin in clinical practice showed uniformly beneficial rather than harmful results. So we hypothesize that insulin therapy may itself reverse insulin resistance, thus avoiding magnification of the MAPK pathway-related deleterious effects. The mechanisms may include the recently revealed anti-inflammatory effects of insulin as well as its conventional glucose and free fatty acids lowering effects, and possibly may also include changes in body fat distribution and plasma adiponectin level. Whether there are direct mechanisms that insulin therapy modulates insulin sensitivity remains to be investigated.